Protein phosphorylation and metabolic control.
The regulation of enzyme activity through the phosphorylation and dephosphorylation of specific seryl or threonyl residues in enzymes is now recognized as an important control mechanism. A great many non-enzymic proteins may also be interconverted between phosphorylated and non-phosphorylated forms, but in these instances the function served by phosphorylation is not well understood. This lack of understanding is probably due to our lack of knowledge of the specialized actions of most non-enzymic proteins. The sequences of phosphorylation and dephosphorylation of proteins are, of necessity, subject to rigid control. If this were not so, the ATP supply of a cell would be rapidly depleted. Moreover, such processes must be regulated for metabolic interconversions to have a physiological regulatory role. For the best studied system, the interconversion of phosphorylase b and phosphorylase a, many different factors controlling the phosphorylation and dephosphorylation steps have been elucidated. Probably this process is constrained so that it uses only a little energy. In this paper, these constraints are examined.